The two-dimensional coordination polymer [Ni(bpdc)(bix) 1.5 · H 2 O] n (H 2 bpdc = 2,4 -biphenyldicarboxylic acid; bix = 1,4-bis(imidazol-1-ylmethyl)benzene) was hydrothermally synthesized and structurally characterized. In the tile compound, the octahedral coordination environment around the Ni 2+ ion is established by two oxygen atoms from two bpdc 2− anions, one water molecule and three nitrogen atoms from three bix ligands. One bix ligand in the asymmetric unit lies on an inversion center at 1, 0.5, 0.5, and the other bix molecule resides on a general position. Each of the two bix molecules is coordinated to four Ni 2+ ions, forming a 52-membered ring which is further assembled into a one-dimensional tape structure running parallel to the [100] direction. By a combination of the O2 and O4 oxygen atoms of one bpdc 2− anion coordinating two Ni 2+ ions, adjacent tapes are joined together, forming a layer structure parallel to the (010) plane. A 22-membered ring is formed by means of two bpdc anions binding to two Ni 2+ ions.
Introduction
Rational design and synthesis of metal-organic frameworks have attracted considerable attention owing to their intriguing architectures and potential applications in catalysis and in gas storage fields [1, 2] . During the past decades, many metal-organic frameworks have been reported, in which polycarboxylates are used as bridging ligands owing to their multiple coordination sites and versatile coordination modes [3 -6] .
2,4 -Biphenyldicarboxylic acid is a flexible ligand for coordinating transition metals, because it has two carboxyl groups that can supply four potential Odonor atoms. Moreover, the two carboxyl groups are in asymmetric positions, and the two phenyl rings can be rotated around the C-C single bond. To the best of our knowledge, coordination polymers with 2,4 -biphenyldicarboxylate groups have been rarely reported [7] . Herein we present the coordination polymer [Ni(bpdc)(bix) 1.5 · H 2 O] n (1).
Experimental Section

General
All chemicals were of reagent grade as received from commercial sources and used without further purification.
0932-0776 / 11 / 0700-0681 $ 06.00 c 2011 Verlag der Zeitschrift für Naturforschung, Tübingen · http://znaturforsch.com C, H, N elemental analyses were performed on a PerkinElmer 240C elemental analyzer. The infrared spectrum was recorded on KBr pellets with a Nicolet 170SXFT-IR spectrometer in the range of 400 -4000 cm −1 . The UV spectrum was obtained on a Shimzu UV-250 spectrometer in the range 190 ∼ 400 nm. TG measurements were performed on a Perkin-Elmer7 thermal analyzer in flowing nitrogen gas with a heating rate of 10 • C min −1 .
Synthesis of [Ni(bpdc)(bix) 1.5 · H 2 O] n (1)
A mixture of NiSO 4 · 7H 2 O (0.5 mmol, 0.14 g), H 2 bpdc (0.5 mmol, 0.12 g), bix (0.5 mmol, 0.12 g), NaOH (1 mmol, 0.04 g), and H 2 O (15 mL) was placed in a Parr Teflonlined stainless-steel vessel (23 mL), which was sealed and heated at 130 • C for 3 d. After the mixture had slowly cooled to r. t., green block-shaped crystals were obtained. 
Crystal structure determination
The data collection was made on a Bruker SMART APEX CCD area detector diffractometer using graphite-monochromatized MoK α radiation (λ = 0.71073Å) at 298(2) K. 
.105(2) a Symmetry transformations used to generate equivalent atoms:
The intensities were corrected for Lorentz and polarization effects, and empirically for absorption. The structure was solved by Direct Methods and refined by full-matrix leastsquares techniques on F 2 using the program SHELXTL-97 [8] . All non-hydrogen atoms were refined anisotropically. H atoms bound to water were located from a difference map. All remaining H atoms were positioned geometrically. Crystallographic data are listed in Table 1 . Selected bond lengths and angles are given in Table 2 .
CCDC 806661 contains the supplementary crystallographic data for this paper. These data can be obtained free of charge from The Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data request/cif.
Results and Discussion
Crystal and molecular structure of [Ni(bpdc)-(bix) 1.5 
As shown in Fig. 1 these adjacent tapes are further joined together forming a two-dimensional network running parallel to the (010) plane (Fig. 3) . A 22-membered ring is formed by means of two bpdc 2− anions binding to two Ni 2+ ions with a Ni···Ni distance of 8.821(5)Å. Both carboxylate groups of the bpdc 2− unit coordinate to one Ni 2+ ion in a monodentate mode with a dihedral angle of 132.7 • between the two phenyl rings. In order to simplify the description of the network, we have carried out a topological analysis. When both bpdc 2− anions and bix ligands are regarded as 2-connectors, and the Ni 2+ ions as 4-connected nodes, then the title compound can be identified as a (4 4 .6 2 ) net [9] (Fig. 4) .
The Co complex related to the title compound, [Co(2,4 -bpdc)(bix)], has recently been reported by Liu [7] . Although their components are similar except for the metal atom, the spatial arrangements are very different. For instance, the bpdc anion in [Co(2,4 -bpdc)(bix)] has two coordination modes: the 2-carboxylate group coordinates to one Co 2+ cation as a monodentate ligand, and the 4 -carboxylate group in a chelating mode. A two-dimensional wave-like network with (4,4) topology is thus formed by these coordination motifs. In another related compound, [Co(2,4 -bpdc)(bix) 0.25 ] · 0.25H 2 O [7] , the two carboxylate groups in the bpdc 2− anion also adopt two different coordination modes: the 2-carboxylate group coordinates to two Co 2+ cations in a bidentate bridging mode, and the 4 -carboxylate group coordinates to one Co(II) cation in a monodentate fashion. A sheet structure with a (6 3 )(6 3 .10 3 ) topology is thus formed in [Co (2,4 - 
IR spectrum of 1
The IR spectra of 1 shows the characteristic bands of carboxylate groups in the region 1579 -1602 cm −1 for the v as (COO − ) and 1390 -1423 cm −1 for the v s (COO − ) vibrations. The values ∆v = 189 and 179 cm −1 indicate that two carboxylate groups are coordinated in a mono-dentate fashion [10] , which is consistent with the results of the X-ray analysis. Peaks at 1555 and 1440 cm −1 are assigned to the vibrations of C=N and C=C in the imidazole rings of the bix ligands [11] .
UV spectrum of 1
The UV spectra of 1 and of the H 2 bpdc and bix ligands were investigated in the solution state in the range of 190 ∼ 400 nm. For the bix ligand, there is no absorption band. The title compound and H 2 bpdc display one absorption peak at 260 nm (Fig. 5) , attributed to an n → π * transition of H 2 bpdc [12] . However, the absorption intensity in the title compound is slightly increased, which indicates that the coordination of bpdc 2− to Ni 2+ does not affect the absorption maximum but weakly changes the absorption intensity.
Thermal properties of 1
The results of a thermogravimetric analysis (TGA) of 1 measured under a N 2 atmosphere are shown in Fig. 6 . The weight loss of 3.2 % from r. t. to 267 • C (calcd. 2.67 %) corresponds to the loss of one coordinated water molecule per formula unit. A further rapid weight loss of 50.6 % (calcd. 50.60 %) can be observed from 276 to 409 • C, which is attributed to the decomposition of the bix ligands. The third step with a loss of 34.3 % (calcd. 35.58 %) can be detected from 422 to 573 • C corresponding to the decomposition of the bpdc 2− anions.
